A study on the performance-based design methodology for tunnels through case study on the tunnel built by the prescribed design ABSTRACT: Performance-based design is becoming a key word for structure design in architectural and civil engineering spheres. In this paper, the need of the performance-based design, especially for tunnels, was enhanced by case study on the largely deformed cut-and-cover arch tunnel built by the prescribed design. In addition, this paper introduces effective method of subdivision on tunnel performance to help field engineer's comprehension. Case study dealing with the issue of typical backwards problem in geotechnical engineering was examined. First of all, the outline of the damaged culvert as well as the surrounding embankment is in detail described. The background, together with the cause of damage, is discussed based on the results of site investigation. Secondly, it was attempted to elucidate the deformation mechanism of the embankment by means of numerical analysis, and the countermeasures are proposed. Finally, the stability of the embankment with the countermeasures was evaluated. 
Relationship between the performance and the elapsed year of tunnel structures (Kimura, 2008) ░ձ Ǎ᳑ྜྷ᮹ ᖒ‫܆‬ ʑၹ ᖅĥ Cars must be able to run safely.
Good road alignments must be secured. Users must be able to drive a car smoothly. A clearance limit of tunnel must be secured. The sights of the driver must be secured.
The user's security must be secured.
Exfoliation of concrete lining must not be generated.
Water leaking must not be occurred.
A required ventilation capacity must be secured.
Users must be able to take refuge in an emergency safely.
Disaster prevention facilities must operate in an emergency surely. Disaster prevention facilities must be installed in tunnel appropriately.
Serviceability performance for the user Users are available comfortably.
Users must be able to drive a car in tunnel pleasantly. Good road alignments must be secured.
Traffic regulations must be able to minimize.
Repair frequency on tunnel must be able to minimize. Drives and passengers must be able to feel comfortable.
Road deformations that influence the ride comfort must be able to minimize.
Tunnels must have no discomfort and anxiety for tunnel users.
Water leaking and cracks that may have an apprehension to users of tunnel must not show. Portals must not be daunted. Necessary demands must be satisfied.
A required clearance limit must be secured.
Necessary facilities must be installed in the tunnel.
Emergency facilities and maintenance equipments must be installed within the purview of clearance limits.
Maintenance performance
Administrators can perform appropriate maintenance surely.
A checking or cleaning must be possible safely and easily.
The walk-around inspection, periodic checking and cleaning must be possible safely and easily.
A repairing or reinforcing must be possible safely and easily.
Extra spaces in order to heap the repair materials must be secured. Extra spaces within clearance limit of tunnel in order to repair must be secured.
Performance of secondary effects
Secondary effects are quenchable minimally.
Influences on the groundwater must be able to minimize.
A change of the ground water level must be regulated within a permission level. A degree of pollution of the goundwater must be suppressed within an allowable range. Influences against ground must be able to minimize.
The settlement and uplift of the ground must be controlled within an allowable range. Influences on the utilities and buildings must be able to minimize. (within an allowable range) Influences of the vibration and noise must be able to minimize. (within an allowable range) Influences on atmosphere environment must be able to minimize.
(within an allowable range) A landscape and beautiful sight must not be destroyed notably.
The construction of ventilating tower and portal can be integrated into the existing landscape. 
